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Papers  Presented  at  Advisory  Group  for  Aerospace  Research  and 
Development  (AGARO)  Symposium  on  Machine  Intelligence  for 
Aerospace  Electronic  Systems 


Background.  On  13-16  May  1991,  the  61st  Symposium  of  the  Avionics 
Panel  was  held  in  Lisbon,  Portugal.  A  large  amoorrt  of  research  is  being 
conducted  to  develop  and  apply  machine  intelligence  (Ml)  technology  to 
aerospace  applicatiorrs.  The  M)  research  covers  the  technical  areas  under 
the  headings  of  artificial  intelligence,  expert  systems,  knowledge 
representation,  reural  rwtworks,  and  machine  learning.  This  list  is  not  all 
inclusive.  This  research  could  alter  dramatically  the  design  of  aerospace 
electronics  systems  because  Ml  technology  enables  automatic  or 
semiautomatic  operation  and  control.  Some  of  the  application  areas  where 
Ml  is  being  considered  include  sensor  cuing,  data  and  information  fusion, 
command/control/communications/inteliigence,  navigation  and  guidance, 
pilot  aiding,  spacecraft  and  launch  operations,  and  logistics  support  for 
aerospace  electronics.  For  many  routine  jobs,  it  appears  that  Ml  systems 
could  totally  displace  human  operators.  In  other  situations,  Ml  systems 
would  provide  screened  and  processed  data  as  well  as  recommended 
courses  of  action  to  human  operators.  The  Ml  technology  will  enable 
electronic  systems  or  subsystems  that  adapt  or  correct  for  errors.  Many  of 
the  paradigms  have  parallel  Implementation  or  use  Intelligent  algorithms  to 
irtcrease  the  speed  of  response  to  r>ear  real  time.  The  symposium  focused 
on  applications  research  and  development  to  determine  the  types  of  Ml 
paradigms  that  are  best  suited  to  the  wide  variety  of  aerospace  electronics 
applications. 

To  obtain  copies  of  the  following  papers,  contact  the  Office  of  Naval 
Research  European  Office: 

1 .  Machine  Inleiligence  for  Survlvable  Communicatlona  Network 
Management 

Mr,  Nick  P.  Kowalchuk,  Rome  Air  Development  Canter  (AFSC). 
United  States  (U.S.) 

2.  A  Olstxibuled  Environment  for  Teating  Cooperating 
Decision  Aide 

CAPT  Jeffrey  D.  Grimshaw,  USAF,  and  Mr.  Craig  S.  Ankan,  Rome 
Air  Development  Center  (AFSC),  U  S. 

3.  Heuristic  Route  OpUmizallon;  A  Model  for  Force  Level  Route 
Planning 

LT  Janet  L  Barboza,  USAF,  Rome  Air  Development  Center 
(AFSC),  U.S. 

4.  Advance  Satetlita  Workstation 

Thomas  E.  Bieier,  Stawart  Sutton  and  Sidney  Hollarrder, 

The  Aerospace  Corporation,  U.S 

5.  A  Synergistic  Approach  to  Raaaonirtg  for  Autonomoua  SatallHaa 
CAPT  Janrtes  M.  dinner,  USAF,  Air  Force  Space  Technology 
Center,  and  Prof.  George  F  Luger,  Unlversi^  of  New  Mexioo.  U  S 

6  Spaoacrafl  Electrical  Power  Syetam  Fault  Detactlon/Dlagnoaia 
and  Rasourea  Managanumt 
Mr.  Peter  J.  Adamovits,  Canadian  Space  Agency, 

Mr.  Eric  Jackson,  Intemational  Submarine  Engineering  Ltd.,  and 
Mr.  Braen  Liblong,  Aiberta  Heeearch  Council,  Canada  (CA) 

7.  TACAID  -  A  Knowledga  Baaad  Syetam  for  Tactical  DecMon 
Making 

Or.  Kevan  Roberta,  British  Aer 


B.  Automated  Threat  Responaa  Racommartdatlon  in  Environments 
of  High  Data  Urvearlatniy  Using  the  Countsrmeasura 
Association  Technique  (CMAT) 

Mr.  (^rge  B.  Chapman,  Mr.  Robert  J.  Burdick,  and 
Dr.  Glenn  E.  Johnson,  Mission  Research  Corporation.  U  S 

9.  Future  ESM  Syeteme  and  the  Potanttal  for  Neural  Processing 
Dr,  Arthur  G  Self  and  Mr.  Gregory  P.  Bourassa,  M  E  L.  Defence 
Systems,  Ltd.,  CA 

10.  Neural  Network  Solutlona  to  Mathemetical  Models  of  Parallel 
Search  for  Optimal  Trajectory  Generation 

Lyla  A  Reibling,  Smiths  Industries  Aerospace  &  Defense  Systems 
Inc.,  U.S 

1 1 .  Appllcetlon  dee  kMthodee  "Rieeeux  de  Neuronea'  A  la 
Ciaaalflcatlon  Automatique  de  Ciblea 

Automatic  Target  Recognition  Using  Neural  Network  Methods 
Jean-Luc  Regef  and  Jean  CXiignon,  Thomson-CSF,  France  (FR) 

12  Locelastlon  de  le  Menace:  una  DAcouverte  Majeure  pour  les 
SystAmee  Intelllgente  da  Guerre  Electronlque 
Threei  Locallzelion:  A  Major  Breakthrough  for  Intelligent  EW 
Syeteme 

Jacques  Franquat  and  Christian  Maillard,  Dassai  ‘t  Electronlque 
FR 

13.  A  NASA/RAE  Cooperation  in  the  Development  of  a  Real-Time 
Knowledge  Baaed  Autopilot 

Mr.  C<olin  Daysh,  Mr.  MaJwIm  Corbin,  Mr.  (jeoH  Butler,  Royal 
Aerospace  Establishment,  U.K.,  Mr.  Eugene  L.  Duke.  NASA.  US. 
end  Mr.  Steven  D.  Belle  and  Mr.  Randal  W  Brumbaugh,  PRC 
Systems  Services.  U.S. 

14.  Adaptive  Tactical  Navigation 

Ms.  Sandra  L  Berning,  Wright  Rssesrch  and  Development  Cente: 
and  Mr.  Douglas  P.  Giaason,  The  Analytic  Sciences  Corporation. 
U.S. 

15  Locally  Urteer  Neural  Networks  for  Aeroepece  Navigation 
Syeteme 

Dr.  Steven  C,  Gustafson  and  Or.  Gordon  Little.  Research  Institute. 
University  of  Dayton,  U.S. 

16.  Plot's  Asaocisis:  Evolution  of  a  Functfonel  Prototype 
MAJ  Oil  S.  Uzza,  LT  Michael  A  Whelan  and 

CAPT  Shelia  B.  Banks,  USAF,  Wright  Research  and  Development 
Onter,  U.S. 

17.  Oaveiopmerrt  of  Tactical  Oecleion  Aide 

Mr.  C.  J.  Porter  and  Mr.  W.  G.  Semple.  British  Aerospace  Military 
Aircraft,  Ltd..  U  K. 

18.  SyslAnw  Expert  IntAgrA  A  bord  dee  Aviona  de  Combat  pour 
i’Eveiuedon  dee  Performencee  an  Teenpe  RAel 

ComtMt  Alrereft  Embedded  Expert  System  for  Reet-TIme 
Performanoea  Aeeeeement 

Daniel  Serve!.  Patrick  tahalla  and  Andre  Havre.  Dassault 
Etectronique,  FR 
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19.  Intagrctlng  ItecMn*  InMIlig^ne*  into  th«  Cockpit  to  AM  th«  Pilot 
Or.  Edward  J  Lovasay,  Royal  Aarospaca  Estabiiahmant, 

Mr.  Robart  I.  Davit,  MMA  J(9int  Venture,  U.K. 

20.  Sanaof  Driven  Akboma  Raplannar:  Naar-Tarm  Appiicaiion  ol 
Autonomoua  AitMeW  kitaliiaanoa  to  Naval  RacorinataaaiKa  by 
Unmanned  Air  Vahiciaa 

Dr.  R  M.  Williams  and  Mr.  J.  J.  Davidson,  Naval  Air  Davalopmant 
Canter,  U.S. 

21.  A  Threat  ManagaoHMit  Syatam 

Dr.  Klaus  Holla  and  Dr.  B.  Banninghofan. 
Massarschmitt-Boikow-Biohm  GmbH,  Federal  Rspubtic  of 
Germany  (FRG' 

22.  IntaUigeiioa  ArtHMaile  AppMquia  au  Oiagnoetlc  da  Pannaa 
ArtMleial  IntaIHganca  Applied  to  Fauft  Oiagnoaia 

Michel  E.  L.  Courtois  and  Qilles  Champignaux,  Daaaault-Aviation. 
FR 

23.  Expert  Syatam  for  the  TORNADO  Ground-Baaed  Cfieck-Out 
Syatam 

Jurgen  Fay,  Dr.  Johannes  Marangos,  Dr.  Mathias  Marx,  and 
Dr.  Wolfgang  Mansal,  Mesaarschmitt-Bolkow-Blohm  GmbH,  FRG 

24.  Aaroapace  Applications  of  Diagnostic  Expert  Systems: 

The  AITEST  Experience 

Prof  Moshe  Ban-Bassat,  The  Leon  Recanati  School  of  Business, 
and  0.  Ben-Aria,  I.  Baniaminy,  I.  Elen-2vi,  J.  Cheifatz,  M.  Ethel, 

0.  Hofovitt,  I.  Minkin,  M.  Sella,  M.  Shalev,  H.  Shem-Tov, 
lET-Intelligertt  Bactronics  Ltd.,  Tel  Aviv,  Israel 

25.  A  Knowledge-Based  AasUrtant  tor  Diagnosis  In  Aircraft 
Maintertance 

ktg.  M.  A  Piers  and  k.  J.  C.  Oonker,  National  Aerospace 
Laboratory  NLR,  the  Nethertartds  (NE) 
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26  Integrated  Cormnunicattona,  Navigation,  Mantiflcatlon  Avionics 
(ICNiA)  Expan  System  tor  Fault  Toloraiil  Avionics 

Mr.  Mark  E.  Mingas,  Wright  Research  and  Development  Center. 
U.S. 

27  A  Oavaiopment-Mamory  Approach  for  EnfiarKing  Avionics 
Software  Loglatica 

Mr.  Marc  J.  Pttarys,  Wright  Research  artd  Development  Center. 

U.S. 

28.  C3I  Graphical  AppUcatiorta 

Mr.  Earl  C.  LaBatt,  Jr.,  Rome  Air  Development  Center  (AFSCi,  U  S 

29.  Engineering  Graphicai  Analyala  Tool  Deveiopmerrt  Program 
Mr.  Victor  R  Clark  and  Mr.  Joseph  R,  Diamunsch,  Wright 
Research  and  Development  Center.  U  S. 

30.  A  Knowladga-Baaed  Intelligent  Tuloriitg  System  tor  Crew 
Training;  ACOUIRE-ITS 

Or.  Brian  A  Schsafar,  Mr.  Rob  Side.  Mr.  Rick  Wagstah. 

Mr.  Omar  Magusin.  and  Mr.  tan  R.  Morrison. 

Acquired  Intelligence,  Inc  .  CA 

31.  Reaaoning  with  Uncertain  and  Incomplete  Information  In 
Aaroapaca  Applications 

k.  J,  C.  Donker,  National  Aerospace  Laboratory  NLR,  NE 
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